The Role of Short Chain Fatty Acids in the Activation of
Macrophage Production of Nitrogen Radicals by
Listeria monocytogenes Infections
Background
1. Macrophages are important immune cells that
can help protect our health by engulfing and
destroying pathogens.
2. Macrophages have many ways to destroy
pathogens, such as the production of nitrogen
radicals.
3. Propionate, acetate, and butyrate are short chain
fatty acids that are produced by the gut
microbiota within the human body.
4. The production of nitrogen radicals can be
measured through a nitrite assay.

Main Objectives
1. Understand how short chain fatty acids impact
nitrogen radical formation
2. Test the effectiveness of L-NMMA, a Nitric Oxide
Inhibitor.
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Nitrite Assay Protocol
1. Griess reagent was first made by
combining 1% sulfanilamide and 0.1%
ethylenediamine dihydrochloride
2. To create the standard curve, a 1 mM
potassium nitrite stock was diluted two-fold
serially in water or colorless cell culture
medium.
3. The nitrite standards or cell culture
supernatant samples (100 μL) were mixed
with the Griess reagent (100 μL) in a 96well plate.
4. Absorbance was measured at 560 nm
using a microplate reader.

The above graph demonstrates the effectiveness
of the nitric oxide synthase inhibitor, L-NMMA,
and the effect that short chain fatty acids have on
the production of nitrogen radicals.

Research Methods
1. Macrophages, RAW264.7 cells, were obtained
and grown.
2. Listeria monocytogenes was grown aerobically
and anaerobically in the presence of 25mM
propionate, butyrate, or acetate.
3. Conducted 30 minute infection of RAW cells with
and without 1mM L-NMMA
4. Conducted nitrite assay to measure nitrite
production in the cell.
5. Data analyzed and graphs created
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The macrophage cells that were treated with
L-NMMA produced significantly fewer
nitrogen radicals. This finding allows for the
use of the inhibitor in future research.
Macrophages infected with bacteria grown in
the presence of short chain fatty acids
produce more nitrogen radicals.
In future research we would like to test the
survival of Listeria monocytogenes in the
presence of L-NMMA.
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